Background. Many women diagnosed with breast cancer receive both standard cancer treatment and care from providers trained in the emerging field of medicine called integrative oncology (IO) in which science-based complementary and alternative medical therapies are prescribed by physicians. The effectiveness of IO services has not been fully studied, so is yet unknown. Purpose. Determine if a matched, case-controlled prospective outcomes study evaluating the efficacy and safety of breast cancer IO care is feasible. Methods. Methodological proof of principle requires demonstration that (1) it is possible to find matched control breast cancer patients using the Surveillance, Epidemiology and End Results (SEER) Program's western Washington Cancer Surveillance System (CSS) and (2) an IO clinic can recruit breast cancer patients into a matched controlled study. Results. A pilot study was conducted in 2008 (n = 14) to determine if matched controlled women could be identified in the western Washington SEER database. All 14 women who were approached agreed to participate. The cases were matched to the CSS along 5 variables: age and stage at diagnosis, race, and marital and Estrogen Receptors/Progesterone Receptors (ER/PR) status. Multiple matches were found for 12 of the 14 participants. Conclusion: A prospective cohort study with a matched comparison group is a feasible and potentially rigorous study design with high patient acceptability. It may provide valuable data for the evaluation of the effectiveness of IO care on patient health, relapse rate, and health-related quality of life (HRQOL). A federally funded matched case controlled outcomes study is currently under way at
Introduction
The use of complementary and alternative medicine (CAM) 1 among breast cancer patients is significant and growing. 2, 3 It is estimated that between 50% and 80% of women in the United States with breast cancer supplement their conventional medical treatment regimen with some form of CAM therapy. 1, [4] [5] [6] [7] [8] [9] Treatment is influenced by the growth of integrative oncology (IO) clinics that are operating especially in large metropolitan areas of the United States. In spite of the growing number of cancer centers offering IO care, there has not yet been an adequate controlled study of clinical, laboratory, or quality of life outcomes associated with IO care. 10, 11 IO care can improve patient outcomes through several possible mechanisms. These include the potential of improving the effectiveness of conventional treatments, treating side effects, and improving compliance. CAM treatments may facilitate cancer rehabilitation in the posttreatment setting, prevent cancer relapse, improve survival, and provide palliative end-of-life care. There are a number
Integrative Oncology Studies to Date
Many IO therapies involve the use of disease and immunemodifying botanicals and nutrients that have varying levels of in vivo evidence for anticancer activity. The anticancer mechanism of action of CAM therapies used in IO includes modulation of immunological and molecular mechanisms of cancer initiation, promotion, and metastasis. The basis of IO research has to date been of 2 types: (1) systematic reviews of randomized clinical trials (RCTs) and nonrandomized clinical trials of single natural product CAM treatments, such as mistletoe 14, 15 and Trametes versicolor mushroom, [16] [17] [18] [19] and (2) whole-person, health services-oriented retrospective and prospective studies of IO survival outcomes compared with various nonrandomized controls.
RCTs and Nonrandomized Clinical Trials of Single Natural Product CAM Treatments
The NIH has funded trials of both T versicolor and mistletoe in Germany (NCT00006477), France (NCT00006354), and the United States (NCT00680667, NCT00079794, NCT0005235) to evaluate the safety and immunological effects of T versicolor and mistletoe in phase I and II trials since 2001.
Based on these data, many IO physicians prescribe both T versicolor and mistletoe to their cancer patients, and they are often included in core protocols in IO clinics in the United States. Other specific targeted IO therapies, such as curcumin, silymarin, resveratrol, garlic, omega-3 fatty acids, co-enzyme Q10, artemisinin, green tea, and others, although in common use in IO clinics, are now being evaluated in clinical trials as single agents. These products are available over the counter and used by breast cancer patients and, at some IO clinics, prescribed as targeted therapies. As patients and clinicians await the results of these trials, studies using other methodologies, as they are commonly used in practice, would be helpful.
Use of Historic Data as Controls in Retrospective Studies
Retrospective studies on survival outcomes in metastatic breast cancer patients receiving IO care have provided promising data regarding the possible survival benefit of IO care. Block et al 20 were among the first to compare results in breast cancer patients treated at IO clinics with historical data published in breast cancer clinical trials. Median survival in the IO-treated stage IV patients was 38 months, and 5-year survival was 27%; this compared favorably to historic clinical trial results in stage IV breast cancer patients published in the 1990s. Median survival reported in stage IV breast cancer ranged from 12 to 24 months and 5-year survival was 17% among comparison patient data. These results may indicate a clinically significant treatment effect of IO care. However, the possibility of differences between the IO cases and the women with whom they were compared make the interpretation of the results uncertain. CAM-seeking cancer patients tend to be white, educated, anxious, depressed, and employed, though this is also often true of clinical trial participants. Any differences in these demographics between the 2 groups might explain the difference in survival.
Use of "Single-Visit" Controls to Evaluate IO Outcomes in Lung Cancer Patients
McCulloch et al [21] [22] [23] have shown improved survival curves for stage I to IV lung and colon cancer patients receiving IO care at Pine Street Clinic located in the San Francisco Bay area. In 2006, this group presented retrospective outcomes data of survival in 239 non-small-cell lung carcinoma patients following treatment with an adjunctive natural medicine protocol that included science-based herbal and nutraceutical treatments similar to those used by other naturopathic and Chinese medicine IO physicians. 21 The control group consisted of non-small-cell lung carcinoma patients who presented at the IO clinic but did not proceed with treatment. Treated patients showed an overall 44% reduced risk of death over 10 years compared with untreated controls, even when baseline treatment and health status adjustments were made. IO combined with conventional therapy, compared with conventional therapy alone, reduced the risk of death in stage I by 95%, stage II by 64%, stage III by 29%, and stage IV by 75%. Long-term IO care combined with conventional therapy improved survival compared with conventional therapy alone. These data add indirect support for the hypothesis that adjunctive science-based natural medicine may have a positive survival benefit in lung cancer. McCullough et al [21] [22] [23] work is important because it demonstrates a significant clinical difference between lung cancer patients who were exposed to IO care versus those who were motivated to make an appointment at the IO clinic but did not continue care after the first appointment. Results from the well-designed retrospective studies of IO with conventional therapy by McCulloch et al indicate that prospective studies of IO care combined with conventional treatment are warranted.
Methodological and Ethical Challenges Associated With RCTs of IO
Designing a RCT of IO care's safety and efficacy, and not just a single-agent treatment, is fraught with several methodological challenges. First, federally funded trials of IO care would require FDA approval to conduct research Investigational New Drug Applications (INDs) for each element of IO care that involves a therapeutic substance (T versicolor mushroom extract, mistletoe, curcumin, green tea, resveratrol, artemisinin, silymarin, and melatonin to mention just a few commonly used IO treatments). Second, an IO RCT would require the development of a single standardized treatment algorithm that could be used as a strict protocol. Most IO clinics do not have strict standards of care or protocol guidelines of the sort needed for a definitive RCT, instead allowing providers to customize care to each individual patient. Third, once such a protocol is developed, an estimated effect size for the protocol as a whole will be needed. If IO treatments are synergistic and their combination is more than the sum of their individual effects, this effect size could not be computed based on the effects found in single-treatment studies. Estimates for conventional medicine RCTs examining behavioral and nutritional interventions commonly come from epidemiological research studies often conducted using nonrandomized study designs and matched comparison groups.
There is also a potentially significant problem for an IO care RCT in terms of patient recruitment. Patients already seeking IO care would be unlikely to enroll in a study with possible randomization to a nontreatment group. Similarly, those not already seeking IO care may be reluctant to sign up for randomization to IO activities that they might find burdensome and that are not demonstrated to improve health.
Building strong evidence for efficacy of IO care may likely require RCTs. However, until we know more about the likely effects of IO care, we cannot proceed with RCTs. Therefore, it is appropriate to use other designs to create evidence to support an RCT proposal. For now, prospective outcomes studies using matched comparison women to assess the effects of IO care holistically via a health services approach may be most appropriate. The ethics of using clinical data collected from patients receiving reimbursed health care to evaluate those health services has been evaluated favorably. 24
Use of Matched Controlled Studies to Measure the Effect of CAM Treatments in Cancer Patients
Matched controlled studies of CAM in breast cancer patients are rare. One, however, has been done. Lesperance et al 25 analyzed survival and recurrence outcomes in 90 women with unilateral, nonmetastatic breast cancer diagnosed between 1989 and 1998. All women were patients registered in the British Columbia Cancer Agency, Vancouver Island Centre. Women, who were prescribed mega-doses of vitamins and minerals for at least 2 months by a single IO physician in addition to standard therapies, were enrolled as cases. Control women were matched based on data available in hospital records, including age, year of diagnosis, stage, TNM status, tumor grade, ER/PR status, and conventional oncology treatment history. Breast cancer-specific survival and disease-free survival times were not improved for the vitamin/mineral-treated group over those for the controls. These data support the use of a matched controlled design to evaluate IO effectiveness in breast cancer but are of limited value in evaluating these current IO practices for 2 reasons: (1) they did not control for CAM use in the control breast cancer patients and (2) current-day IO physicians rarely prescribe oral highdose vitamins and minerals, except to correct deficiencies or for targeted short-term treatment.
Although matching designs have added value and validity over historic literature controls, only clinics associated with major hospitals offering conventional treatment could use the methods used by Lesperance et al 25 to examine the outcomes of their care. Even then the size of sample a clinic associated with a single hospital can collect and examine is limited. We also know that CAM use and cancer outcomes are predicted by additional variables that the Lesperance study did not use for matching and that are commonly not available in routine hospital records. CAM use among breast cancer patients has been associated with higher levels of depression and anxiety, and these are associated with poorer outcomes in cancer patients. Ideally, education and ethnicity, which predict both CAM use and cancer outcomes, need to be included as matching variables in future matched controlled outcomes studies. A well-designed IO prospective outcomes study would also ideally include baseline measures of depression, anxiety, and HRQOL to be able to control post hoc for baseline status differences between IO cases and their matched controls.
A prospective matched controlled research design may provide adequate methodology to determine the safety, effectiveness, and cost-effectiveness of physician-provided IO care. Such designs do not restrict patient choice and do not require a FDA IND for each element of the protocol. The difficulty of such studies for most clinics is in identifying appropriate comparison patients and collecting appropriate data on these women recruited for comparison. Using cancer registries to identify comparison patients who do not use IO could solve these problems. Such a study can be designed to include freestanding community IO clinics individually or networks of such clinics broadening the patient population studied and allowing for faster recruitment and enrollment, which could allow for more timely evaluation.
We feel that the IO field is now ready for well-designed matched, controlled, prospective epidemiological longitudinal studies of this type. But to whom exactly should IO clinic patients be compared? Clearly, a matched comparison group should match the IO clinic cohort under study on as many disease status variables as possible. This is the advantage of working with a cancer registry. Matching variables that are collected by a SEER cancer registry at patients' diagnosis that could be included in IO matched controlled studies are shown in Table 1 . Thus, patients in IO clinics in a cancer registry's area of coverage could be identified and comparison patients with similar demographic characteristics and who were diagnosed with similar disease states could be identified.
To examine the possibility that a cancer registry could provide the needed data to allow for the identification of a group of breast cancer patients suitable for study as comparison patients for a future study, we worked with the local site for the National Surveillance, Epidemiology, and End Results (SEER) program of the National Cancer Institute (http://seer.cancer.gov) called the Washington State Cancer Surveillance System (CSS; www.fhcrc.org/content/ public/en/labs/phs/projects/cancer-surveillance-system/ about.html). The CSS is housed at the Fred Hutchinson Cancer Research Center (FHCRC) in Seattle. Like many cancer registries, it routinely provides data for epidemiological research studies.
This cancer registry has been found to reliably identify 99.8% of women diagnosed with breast cancer in its 13 county recruitment areas, This provides to a comprehensive listing of cancer patients and the possibility of identification of a representative sample of similar patients in a comparison group formed via the registry. Demonstration of feasibility requires that (1) an IO clinic can recruit breast cancer patients into a matched controlled outcomes study and (2) it is possible to find matched control breast cancer patients using a cancer registry.
The Bastyr Integrative Oncology Research Center (BIORC) is an outpatient research center located on the Bastyr University (BU) campus in Kenmore, Washington. Established in 2009, BIORC offers state-of-the-science CAM therapies to cancer patients, which are provided by CAM physicians, that is, naturopathic physicians (NDs) who are board certified in naturopathic oncology and doctors of acupuncture and Oriental medicine (DAOM) who have specialty training in traditional Chinese medicine oncology. IO medical providers are supported by a shared nursing staff, and providers share patients' medical charts. Complex cases are discussed among traditional Chinese medicine (TCM) and ND providers in a shared open office space. Progress notes are sent directly to each patient's medical oncologist and primary care physician. Often, treatment decisions in complex stage IV cancer cases will be made jointly by written, phone, or e-mail communications between IO and medical oncology providers.
At their first BIORC appointment, patients are invited to participate in a prospective outcomes study and, if agreeable, then consent to participate. After signing an informed consent form and a medical records release form, they are then asked to complete a 30-minute questionnaire, which is offered again at 6 months and then annually for 5 years or more. Baseline demographic data are acquired at the first appointment and used to identify each cancer patient in the CSS registry and to find potential matched comparison patients. The questionnaire also includes validated instruments to assess HRQOL; the Medical Outcomes Survey (SF-36), worry about cancer scale, Perceived Stress Scale, Integrative Cancer Therapies 12 (2) Meaning in Cancer Experience Survey, and Cancer Treatment Decision Making. Each patient is asked about their current marital and financial status and CAM use prior to their use of the clinic. Follow-up questionnaires assess general CAM use and adherence to IO prescriptions and treatments recommended at the clinic because these are potential predictors of cancer outcomes.
Matching IO Cases to the Cancer Registry
Prior to opening BIORC, we needed to ensure that the CSS contained adequate numbers of potential matches for IO breast cancer patients. In 2008, we designed a pilot study to demonstrate the acceptability to patients of such procedures and the feasibility of using the registry to identify women matched for demographic and disease characteristics at the time of their diagnosis, thus allowing us to determine whether there were a sufficient number of cases with similar prognostic characteristics in the registry to allow matching. This pilot study was approved by both the internal review boards of BU and of the FHCRC. We asked the CSS to find matched control women for 14 (n = 14) women with breast cancer cases receiving IO treatment under the care of the first author. These 14 women, matched in terms of age, stage at diagnosis, estrogen and progesterone receptor status, ethnicity, and marital status, agreed to participate. They signed a consent form and completed a questionnaire, and their names were provided to the cancer registry.
Results
When the CSS registry was queried about the existence of other breast cancer cases matching the demographic and disease characteristics of the IO breast cancer case women, the results shown in Table 2 were obtained. Using the criteria that the case and the control must each have been diagnosed within 2 years of each other, we found eligible matched controls for 12 of the 14 participants (87%), ranging from 1 to 81 matches each, with an average of 20 matches per IO patient. However, the CSS was unable to find matches for 2 of the study patients: 1 woman of Hispanic ethnicity (there is only a small Hispanic population in the greater Seattle metropolitan area) and 1 relatively rare breast cancer case of a premenopausal woman with newly diagnosed stage IV lobular breast cancer. With 2 exceptions, our pilot matching protocol demonstrates that the CSS registry contains an adequate number of potential matched controls for most IO breast cancer cases. When the age at diagnosis criteria is relaxed from within 2 years to within 5 years, many more matches were obtained (see Table 2 ). These pilot data provided methodological proof of principle and evidence of feasibility to proceed with a matched controlled prospective outcomes study of IO care in breast cancer patients. 
Discussion
Based on pilot data showing that identifying breast cancer patients who match IO patients on key demographic and disease characteristics is feasible, we proceeded to design and propose a prospective matched controlled outcomes study, which is now funded and under way. We hypothesized that a matched case-control prospective outcomes study of breast cancer IO was feasible and could provide valuable data for key questions regarding whether and how well IO and CAM treatments work. We selected breast cancer because it is among the most common cancers and one that IO clinic providers see frequently. Also, the widespread use of self-prescribed CAM and IO services by this group of patients 2 and the burgeoning body of scientific data that elucidate the mechanism of action of some commonly used modalities 1, 17, 26, 27 makes this group of particular interest scientifically.
Prospective Outcomes Monitoring Study Design Considerations
Most breast cancer patients who seek out IO care also complete standard treatments, including surgery, chemotherapy, radiation, and hormone treatments. Some of these patients do so before seeking IO care and others do not. They may also seek CAM treatments either on their own or seek care from CAM professionals (chiropractors, massage therapists, etc) who do not have specialty training or board certification in IO. Because self-prescribed CAM use and care from nonexpert licensed care CAM professionals is widespread among breast cancer patients, we felt that a matched controlled outcomes study should include an assessment of both CAM and conventional care received. Thus, a matched controlled outcomes study requires separate examination of 5 cohorts nested within IO patients and CSS-matched controls.
Cohorts
Cohort 1: IO cases (breast cancer cases receiving integrated oncology treatment in addition to SC) Cohort 1a: a subset of IO cases in which the women have been diagnosed within 2 years of the first office visit to an IO clinic
Comparison Groups
Cohort 2a: SC alone (SC alone, no reported CAM use) Cohort 2b: CAM + SC (breast cancer patients who use CAM treatments, most of which they would self-prescribe in addition to SC). This group includes breast cancer patients who receive care from licensed CAM providers who do not have advanced oncology training. Such a group could be examined separately depending on the availability of enough patients for each group. Cohort 2c: CAM + non-research site IO. This group includes breast cancer patients who receive care from licensed IO providers who are not part of any of the participating IO clinical research sites. We expect this cohort to be small in number because we have recruited the most well-known IO clinics with the highest census. We will compare baseline and changes in HRQOL in breast cancer patients who self-prescribe CAM (cohort 2B) matched with comparison women who do not use CAM (cohort 2A). See Table 3 for definitions of the cohorts.
For this study, FHCRC and BU have to date recruited the participation of 4 additional western Washington State IO clinics (NCT01366248; http://clinicaltrials.gov); see Table 4 for the 5 western Washington IO clinic sites currently recruiting.
Care at each IO clinic includes evaluation and management by a ND with board certification in naturopathic oncology (Fellows of the American Board of Naturopathic Oncology, http://www.oncanp.org/nat_onc.html). Although specific treatments differ among the IO clinics, the approach and modalities are similar and include botanical and nutritional medicine (oral and parenteral), mind-body medicine, and exercise programs. Acupuncture is often recommended by NDs for symptom management and palliative care. 28 TCM is provided by a co-licensed ND/LAc or by referral to a DAOM who specializes in oncology (http://www.bastyr. edu/education/acupuncture/degree-curriculum/DAOM. asp). Most IO clinics include TCM evaluation and management that includes Chinese herbal formulas, moxibustion, qi gong, and dietary recommendations. One aim of the IO outcomes study is to describe variations across IO clinics in type, dose, and frequency of IO treatments prescribed. With time and sufficient number of enrolled patients, we will be able to associate IO treatments with specific outcomes.
The BU/FHCRC Breast Cancer Outcomes Study tracks each patient's conventional oncological treatment as well as IO therapies prescribed. Patient adherence and ability to tolerate both standard of care and IO treatments are tracked. Data on all conventional adjunctive treatments that are prescribed and completed are obtained from oncology medical records. Data on all IO care treatment recommendations are collected from the attending IO physician's medical record. Adherence to IO treatment recommendations are assessed in the questionnaire that each patient fills out at baseline, 6 months, and then yearly.
Each IO clinic uses a standard set of recruitment and enrollment procedures and forwards data to BU and the FHCRC who coordinate work with the CSS registry. At baseline, each participant patient completes informed consent procedures and signs a medical records release. Women classified as IO cases fill out a 30-minute baseline questionnaire either at their first IO clinic visit or by mail shortly after. FHCRC mails questionnaires again at 6 months, then annually for 5 years or more. Each patient is asked about their current marital and financial status as well as adherence to IO prescriptions and treatments recommended because these are potential predictors of cancer outcomes. Medical data are collected from each IO patient's chart and includes the following variables: relapse status; stage; histology; tumor markers; ER, PR, and Her-2/neu recent scan reports; IO and conventional treatments, including surgery, chemotherapy, hormone therapy, monoclonal antibody therapy, and radiotherapy (and doses) received; comorbidities; date of relapse; and date of death. Laboratory data that are extracted include tumor marker values, 25-OH-vitamin D, and natural killer cell activity. The REDCap (Research Electronic Data Capture) clinical database is used for data entry. REDCap is a secure, Web-based application designed to support data capture for research studies. 29 Data on adverse effects of IO treatment will be collected using the Monitoring of Side Effects Scale. These data are categorized for type and rated for severity using the NCI Common Terminology Criteria for Adverse Events (CTCAE version 4.D). They will be used to assess safety of IO care. To evaluate cost-effectiveness of IO, we collect data on the cost of consultations and procedures (mostly reimbursed by third-party payers) and IO pharmacy that is not covered by medical insurance.
Matched controls are eligible if they were diagnosed within 2 years of the IO case and invited to participate by FHCRC staff. Controls will be queried about their use of CAM, both self-and physician prescribed, so that each can be assigned to 1 of the following categories: (1) breast cancer cases receiving integrated oncology treatment in addition to SC, (2) those that receive SC alone, (3) breast cancer patients who self-prescribe CAM in addition to SC, or (4) breast cancer patients who receive care from licensed CAM providers who are not part of the selected IO clinics. All follow-up questionnaires are distributed and collected by study staff working at FHCRC who will ensure that all follow-up data are collected using identical procedures in both the IO case and for both comparison groups.
Using a matched control comparison cohort as a study design, it may be possible to determine if IO care improves the breast cancer survivor's HRQOL at 6, 12, 24, 36, 48, and 60 months and forward in time after the initiation of IO care. The BU/FHCRC partnership has taken the necessary first steps to be able to compare outcomes, including relapse-free survival and changes in HRQOL, with that of women from the comparison cohort matched for prognosis at diagnosis who have not used IO care but have, and have not, used CAM treatments on their own. To ensure that the clinical outcome measures of this IO study are commensurate with NCI guidelines, we will use the definition of "invasive disease free survival" given by a panel of experts in breast cancer clinical trials representing medical oncology, biostatistics, and correlative science, as noted in Hudis et al. 30 A prospective matched case-comparison cohort will provide preliminary data where none are currently available. It may allow us to describe a standard protocol and provide an effect size estimate necessary before a RCT of IO care can be proposed. Collaboration with the western Washington State CSS registry allows for identification of an appropriate comparison group of women who have similar prognoses at diagnosis and for whom similar data on medical care use and outcomes can be collected.
Measuring IO Treatment Adherence
The 6-month and yearly questionnaire that is mailed to each study participant includes 2 questions to capture compliance with IO recommendations and prescriptions for IO substances, procedures, activities, and referrals:
Please provide information for each provider listed below. Check the box indicating the provider you have seen, provide the date of your last appointment.
[The list contains] oncologist, primary care physician, naturopathic doctor, Chinese medicine provider, chiropractor, massage therapist, or other.
We are interested in your use of the following foods, herbs, and other substances. If you used these foods, herbs or other substances, please indicate with check marks those you used and answer the questions about that substance.
The list contains 70 CAM substances (herbs, nutriceuticals, etc) and 33 CAM activities (acupuncture, yoga, biofeedback, etc).
Sample Size Considerations
We anticipate that enrollment of 4 women with breast cancer from the CSS registry per IO clinic-identified case receiving IO care will yield sufficient matched control women per IO case (1 case: up to 4 controls) for comparison purposes. This includes both matched women who do not use CAM treatments and matched women who use self-prescribed CAM treatments independent of a licensed CAM provider or MD with specialty training in IO. Such a cohort will allow us to provide a comprehensive description of CAM use and CAM users in a community setting and prospective examination of the influence of IO care and, perhaps, self-prescribed CAM treatment on the HRQOL of users. Collection of outcomes data on the patient cohorts will include survival, disease-free survival, and a comprehensive multidimensional assessment of HRQOL. Short-term end points are changes in HRQOL. We calculate that a sample size of 300 IO cases and 1200 matched controls would provide adequate power for a study that compares clinical outcomes of IO plus SC compared with SC alone. Long-term outcomes of disease-free survival and relapse rates will require at least 5 years of data.
Our results thus far demonstrate that matching a cohort of IO patients to a matched group of women with breast cancer using a cancer registry is possible and provides a methodology by which the effectiveness of IO as routinely practiced in a community could be studied.
Conclusion
Based on the arguments and pilot data presented in this article, the National Center for Complementary and Alternative Medicine is supporting a prospective matchedcontrolled breast cancer IO outcomes study (2010) (2011) (2012) (2013) (2014) (2015) . This study, currently under way at Bastyr University and FHCRC, is collecting quality-of-life and clinical outcome data from breast cancer patients receiving IO care in western Washington State. As of May 2012, the Bastyr/FHCRC study has enrolled 185 IO breast cancer cases and 78 matched controls.
